Quantum Yield Measurements
The quantum yield (QY) was estimated based on the experimental method described by Zhou et al. 2 Absolute QY values for the SF-SAND were calculated using a 0.1 M H 2 SO 4 quinine sulfate standard reference sample that had a fixed and known fluorescence QY value (literature QY 54% at excited 340 nm). This method was used in that study to determine the QY of blue fluorescent carbon nanocrystals.
The quantum yield was calculated using the equation below:
where φ is the quantum yield, m is slope, η is the refractive index of the solvent, the were conducted to determine the effects of CDs on zebrafish larvae. Ninety minutes after zebrafish larvae were fed with SF-SAND feed (200 μg of the SF-SAND/feed mixture was added into 200 μl system water), the larvae were placed on the fluorescence microscope (Leica, DMIL, Germany) for intravital imaging (Fig. 4 ).
Subsequently, for in vivo cytotoxicity measurements, larvae were transferred to a petri dish filled with system water and incubated at 28°C. The live larvae fish were monitored, counted, and recorded for 12 days post fertilization (dpf). As shown in Supplementary Fig. S6 , the survival rate of the control and SF-SAND exposed zebrafish were 90±10% and 80±10%, respectively, demonstrating that there was no significant in vivo toxicity. If the AFM tip apex radius of curvature (ROC) is much smaller than the feature being imaged, the relatively sharp tip can precisely trace the profile of the feature ( Figure   S8a ). However, if the ROC is comparable to or larger than the feature, then a lateral tip-broadening effect is observed. In such cases, as the tip scans over a particle (for example), the sides of the tip make contact with the particle before the true apex ( Figure S8b ) and the AFM responds. This leads to a lateral broadening of the apparent particle size in AFM images. Modern commercial AFM probe tips can be quite "sharp" with a radius of curvature on the order of ~10-25 nm or so or smaller. In our experiment, the particles were on the order of 4-5 nm, and the tip apex ROC likely 10-15 nm. Thus, depending on the actual ROC and tip shape, the apparent lateral particle size in our experiments could easily be >30 nm. Again, when using AFM to measure particle size, it is the height of the particle, not the apparent width that is used, because the AFM height measurement is not subject to this lateral tip-broadening effect. 4, 5 
